A novel peptide vasoconstrictor, endothelin, is produced by vascular endothelium and modulates smooth muscle Ca2+ channels.
Since the discovery of endothelium-dependent vasodilation, vascular endothelium has been recognized as an important functional unit contributing to the regulation of vascular tonus. Recent purification, structure determination and molecular cloning of a novel peptidergic vasoconstrictor, endothelin, from the culture supernatant of porcine aortic endothelial cells has further substantiated this concept. Starting from a large quantity of serum-fee endothelial cell-conditioned medium, endothelin was purified to homogeneity after three steps of high performance liquid chromatography by collecting active fractions and constricting porcine coronary artery strips. A peptide sequence analysis showed that endothelin was a previously unknown 21-residue peptide with two intrachain disulphide bonds. The EC50 of endothelin for contraction of porcine coronary artery was 4.0 x 10(-10) mol/l, indicating that endothelin is one of the most potent vasoconstrictors known. The pharmacological and structural properties of endothelin suggest that the peptide acts by activating voltage-dependent Ca2+ channels in vascular smooth muscle cells. Cloning and sequence analysis of complementary (c)DNA encoding porcine and human endothelin precursors showed that endothelin was produced de novo in endothelial cells from an approximately 200-residue prepropeptide through an unusual proteolytic processing by a putative 'endothelin-converting enzyme'. Northern blot analysis showed that preproendothelin messenger (m)RNA was expressed not only in cultured endothelial cells but also in fresh intimal tissue from porcine aorta, and that mRNA can be induced markedly in response to several vasoactive agents in cultured endothelial cells, suggesting the existence of a novel endothelium-mediated cardiovascular control system.